Involvement of nutrients and nutritional mediators in mitochondrial 3-hydroxy-3-methylglutaryl-CoA synthase gene expression.
Mitochondrial 3-hydroxy-3-methylglutaryl-CoA (HMG-CoA) synthase (HMGCS2) catalyses the first step of ketogenesis and is critical in various metabolic conditions. Several nutrient molecules were able to differentially modulate HMGCS2 expression levels. Docosahexaenoic acid (DHA, C22:6, n-3), eicosapentaenoic acid (EPA, C20:5, n-3), arachidonic acid (AA, C20:4, n-6), and glucose increased HMGCS2 mRNA and protein levels in HepG2 hepatoma cells, while fructose decreased them. The effect of n-6 AA resulted significantly higher than that of n-3 PUFA, but when combined all these molecules were far less efficient. Insulin reduced HMGCS2 mRNA and protein levels in HepG2 cells, even when treated with PUFA and monosaccharides. Several nuclear receptors and transcription factors are involved in HMGCS2 expression regulation. While peroxysome proliferator activated receptor α (PPAR-α) agonist WY14643 increased HMGCS2 expression, this treatment was unable to affect PUFA-mediated regulation of HMGCS2 expression. Forkhead box O1 (FoxO1) inhibitor AS1842856 reduced HMGCS2 expression and suppressed induction promoted by fatty acids. Cells treatment with liver X receptor alpha (LXRα) agonist T0901317 reduced HMGCS2 mRNA, indicating a role for this transcription factor as suppressor of HMGCS2 gene. Previous observations already indicated HMGCS2 expression as possible nutrition status reference: our results show that several nutrients as well as specific nutritional related hormonal conditions are able to affect significantly HMGCS2 gene expression, indicating a relevant role for PUFA, which are mostly derived from nutritional intake. These insights into mechanisms of its regulation, specifically through nutrients commonly associated with disease risk, indicate HMGCS2 expression as possible reference marker of metabolic and nutritional status.